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SPECIFICATION 

Benzlmidazole derivative., process for preparing the same and antiulcer agents containing 
the same 

This invention relates to novel benzimidazole derivatives, to a process for preparing such deriva- 
principal role in the final -^J"*^ - ,^ fall as a substance having 

S5SSEL I^liK JS& - *■ Soc,ety for Experimental Bi0,09Y and 

cine, f72, 308-315 (1983)]. . met hoxv)PVridylmethylsulflnylH5-methoxy)-benzimida- 

■"STSS-r <*« of *» is « p~H. »>*»=« «en» cm** *uch b«Kimia»- 

tives represented by the formula (I), 



(I) 



25 




10 



15 



20 



25 



30 



35 



^. R, * . hydrogen «om. - -<"~?j"l£ ??1TSS IS??*. 5ft 
or amlkyl group: » e Wrojarl TiSil mnfSS £ .no R. aro in ooeh nam a hydrogen 

group, and may be the same or diff erent. prov ided e process for preparing a 

45 represented by the formula (II), 



40 



45 




V sH on 

50 

where R, is as defined above, with 
J*, 



50 



a 2-aminobenzyl compound represented by the formula (III). 



55 xh,c 




(III) 



60 



where Rv R a and R. are as 
compound represented by the formula (IV), 



defined above and X is a reactive group, thereby forming a 



2 
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R 3 R< 



(IV) 



10 where R„ R 2 , Rg and R 4 are as defined above, and then oxidizing the compound of the formula 10 
(IV). 

According to a third aspect of the invention, there is provided an antiulcer agent comprising as 
an effective component thereof, a benzimidazole derivative as specified above. 

Benzimidazole derivatives of the formula (I) according to the present invention may be pre- 
16 pared, for example, by reacting a 2-mercaptobenzimidazole of the formula (II) with a 2-aminoben- 15 
zyl compound of the formula (III) to form a compound of the formula (IV) and then oxidizing the 
compound (IV) in accordance with the following reaction scheme:- 



20 20 




XH 2 



25 2 ' 25 

(II) (HI) 



30 W - r~^^ 30 



35 35 
(IV) 



40 R 40 

45 *Q 45 

(I) 

where X is a reactive group and R, to R 4 inclusive are as defined previously. 

50 The starting compound (II) useful for a process according to the invention is already known in 50 
the art. The compound (II) may be prepared, for example, by the process described in Org. 
Synth., 30, 56. The reactive group X in the other starting compound (III) may be a halogen 
atom, such as chlorine or bromine, or a sulfonyloxy group such as a methylsulfonyloxy or 
toluenesulfonyloxy group. The compound (III) in which a chlorine atom is bonded as X may be 

55 prepared, for example, by the process disclosed in J. Chem. Soc, 98-102 (1942). Both of 55 
these starting compounds can also be in the form of salts. 

. The reaction between the compound (II) and the compound . (Ill), or between their respective 
salts, may be effected by stirring them in an inert solvent, such as toluene, benzene, ethanol or 
ecetone, at a temperature of from room temperature to the refluxing temperature, for 30 minutes 
60 to 24 hours. In such case, it is preferred to have an alkaline compound such as NaOH, KOH, 60 
K 2 C0 3 or NaHC0 3 present in the reaction system, so that the resulting acid can be neutralised. 

The compound (IV) may be converted to its corresponding oxo compound by any method 
known per se. For example, this conversion may be achieved by oxidizing the compound (IV) 
with an oxidizing agent, for example, an organic peracid such as m-chloroperbenzoic acid, 
65 hydrogen peroxide, sodium hypochlorite or sodium metaperiodate. The reaction may be effected 65 
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results are given below. 

6 (1) H + +K*ATPase inhibitory effects: 714-717 (1972)]. gastric acid 

1 Following the method of Forte -^^jfJ^^^ffocJ^ H*+K*ATPase 
secretory cells of a rabbit gas™ ^^ F ^^°SnS, U 0U8 density gradient. After the 
was prepared by centnfuging the cells in Rcoil or q.5 mi 0 f e solution which 

10 enzyme was incubated KSmS each test compound, the 

contained 5 mM of an .midazole buffer (pH B .0)«Ki ^ minutes. To the 

mixture was heated to 37'C at which it wa * ""^^^m^™ agnesium chloride, 80 mM 
Sre was added 0.5 ml of a solution JJL3C*m!TL- 4 mM of ATP. The resulting 
of an imidazole buffer (pH 7.4). 20 mM I of jjotass jm ) cn Qf ac ,d 

mixture was reacted at 37°C for 15 mhuteaandj rra £ B * |jberated wa8 quantitatively 

was then added to S^frTSSctam.. 202. 675-685 (1953)]. 

analyzed by the method propose d by Taussky ' subtracting its activity obtained 

examples are set out below. 
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15 



20 
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Test compound 


Inventive, compound 9 


Inventive compound 10 


Inventive compound 11 


Inventive compound 12 1 


Inventive compound 13 


Inventive compound 14 


Inventive compound 15 


Inventive compound 16 


Inventive compound 17 


Inventive compound 18 


Invent! ve compound 19 
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(2) Inhibitory effects against the secretion of gastric acid: 

Male Donryu rats were used which had a body weight of 200 to 250 g and fasted (while 
allowing free access to water) for 24 hours In accordance with the usual method (Shay, H. et al, 
Gastroenterology, 5, 43-61 (1945)]. Under ether anesthesia the pylorus was ligated and each 
5 test compound was administered intraduodenally. Four hours later, each rat was killed and the 5 
stomach was removed to collect the gastric juice. The inhibitory effect was determined by 
comparing the acid output which was obtained by titration to pH 7.0 with 0.1-N NaOH.by 
means of an automatic trtrator, with the corresponding value of a control rat prepared in the 
same manner except that a vehicle alone was administered. The results are given in Table 2. 
10 10 

Table 2 



15 


Test compound 


Dose 
(mg/kg) 


Suppresive effect against 
secretion of gastirc acid 
(%) 


. 15 


20 


Comparative 
coniDound 1 


100 


44 


20 






100 


80.3 




25 


Cimetidine 


30 


59.1 


25 






10 


25.3 




30 




100 


99.3 


30 


Inventive 
compound 3 


30 


94.3 




10 


62.9 




35 


Inventive 
compound 7 


100. 


77.5 


36 


40 


Inventive 
compound 9 


100 


95.7 


40 




Inventive 
compound 10 


100 


98.7 




45 


Inventive 
compound 11 


100 


72.8 


45 




Inventive 
compound 13 


100 


97.9 


50 


50 




100 


91.5 






Inventive 
compound 15 


30 


71.7 




56 


10 


48.8 


55 
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(3) inhibitory effects against four gastric ^ JJ*^ h male Donryu rats {180 to 240 g) 
JKttX&Stttt™~ • — for 24 to 48 Hours prior to 
experiments. 5 

5 

a) Shay ulcers: teetpd for 48 hours was incised and the 
Under attar anesthesia the abdomen f ^ and the «omach was examined for 

pylorus ligated. ^J^X^^^orT^ elone was given intraduodenally 
,0 fn nY a S£ ? K ^gSTrnmedlateiy after pylorus iigation. 

b) Water-immersion stress-induced erosions: Thfi anima|s were 
Rats fasted for 24 hours before ^5^^S£^S^ •»* ^ for 7 noure 8nd 

immersed vertically to ^J^^^^E^'lm* by injecting 10 ml of 1% 

cr ^ffl^Wff Each test compound or 

Vehicle atone was given orally 10 minutes before stressmg. 20 
20 .... 



15 



20 

c) indomethacin-induced erosions: 8U bcutaneously to rats in a dose 
Indomethacin suspended hn 0.2% CMC J**"^ b 9 fore experim ents. Seven hours later. 

of 25 mg/kg. which rats had been fasted I for 24 hours oe p ^ ^ ^ n 

25 SS tt^?*^-*^ 10 m ' nutes ^ indomethacln 

treatment. 

d) HCI-EtOH-induced e^tons: HQ . ^ Et0H) was given orally to rats in a 



"tKTS*. « shown m Table 3-A to Toole 3-D 



8 
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Table 3-A 



a) Shay ulcers 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Test compound 


mgAg id 


Inhibition (%) 


Inventive compound 3 


3 


28 


10 


68 


30 


69 


Cimetidine 


100 


-29. 


300 


44 


Table 3-B 

Water-immersion stress- induced erosions 


Test compound 


mg/kg po 


Inhibition (%) 


Inventive compound 3 


30 


69 


100 


97 


4 


30 


27 


100 


95 


» 10 


30 


39 


100 


91 


« 12 


30 


41 


100 


74 


13 


30 


64 


100 


88 


Cimetidine 


60 


49 


200 


87 



10 



15 



20 



25 



30 



35 



40 



45 



50 
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Table 3-C 

c) Indomethacin-induced erosions 



10 



15 



20 



25 



30 





mg/kg po j Inhibition <%> 


Inventive compound 3 


30 


7.0 


100 


88 


Cimetidine 


30 


39 


100 1 76 ' 


Table 3-D 
HCl-EtOH- induced erosions 


Test compound 


mg/kg po Inhibition <%> 


Inventive compound 3 


10 


89 


30 


100 



10 



15 



20 



25 



30 



Table 4 



40 



45 



50 



55 



Inventive compound 


50 


10 


600 mg/Jcg or more 


12 


500 - 600 mg/kg 


13 


1 600 mg/kg or more 


18 


j 300 mg/kg or more 


19 


j 300 mg/kg or more 



35 



40 



45 



50 



1,000 mg/kg or more. , nn hp administered either orally or parenterally. 

The compounds (I) of the present nvenflon ^ "^^J, tabletS( capS ules. powder. 
Preparation forms for oral "J"^™*^ 2USSL include injectable prepara- 
60 granules, and syrup. Preparation ornwfw ^J^S there may be used excipients, 
tions and the like. For the formulation of these Preparations, ™ re m * h as 3 re commonly 
disintegrants, binders lubricants. tf^^Z^JSSSti Se like. Starch, carboxy- 
employed in the art. The exc.p.ents ™Vr m f de dextro^^ os ^ ^ ^ 

65 rr^^ 



55 



60 



65 



10 
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^S^u^t about 1 mg/day to 50 mg/day in the case . of - Necjb^ 
Dreoaration and about 10 mg/day to 500 mg/day in the case of oral administration, both for an 
SS dose may be either increased or decreased depending on the age and other cond- 

5 ^The following reference and specific examples are given to furtiier illustrate the present 
invention, but it is to be noted that the invention is not limited thereto. 

Reference Example 1 10 

10 i \ a ~SSSS££^ g of NaOH dissolved In a mixed solve* : cor ^ « 

water and 50 ml of ethanol were added 5 g of 2-mercaptobenzim.dazote and 4 2 ^g ^benzyl 
chloride The resulting solution was heated under reflux for one hour. The reaction mixture was 
poured ^inwlce wete? and crystals precipitated were collected by filtration to ?^7 grf «ude 
c^sTels (96%). The. crystals were recrystallized from ethanol to obtain 5.9 g of 2-benzylthioben- 
zimidazole as colorless needles, m.p. 184°C. 



15 



30 



40 



45 



50 



55 



|R v KBr cm-': 3200, 1440. 1400, 1260, 1035 
max 

'H-NMR (CDCIJ& 

4.40 and 4.64 (each d, 2H. J=14HZ, 

0 

-SCH,-). 6.24-7.80 (m, 8H. aromatic protons) 



15 



20 



25 



(2) 2-Benzylsulfinylbenzimidazole (Comparative compound 1): 4nnnuMll u,u ant A^t 

n 30 ml of chloroform was dissolved 4.5 g of 2-benzylthiobenz.m.dazole. followed^ gradual 

20 addition Tf 4.6 g of m-chloroperbenzoic acid (purity: 70%) at temperaturesbelow 0^ The 
mixture was stiried for 20 minutes and crystals deposrted were then collected by fiction. The 
fiSe Zs washed successively with a saturated NaHCO, solution, sodium ^ th'osufete and 
saturated brine end the filtrate thus washed was dried with anhydrous sodium suHate. The 
soE was distilled off under reduced pressure to give 4.3 g of crude crystete. Thecals 

25 were recrystallized from ethanol to obtain 2.0 g of 2-benzylsulfinylbenz.m.dazole as colorless 
crystals, m.p. 169-170°C. 

Example 1 

(1 !n 40^ SSSc^K^B g of 2-aminobenzyi chloride hydrochloride end 15 g of 30 
2-metcaSo2nSaazole. While shielding light, the resulting solution was stirred at roonv em- 
peSSo 23 hours. Powder precipitated was collected by filtration. After being washed 
successively with ethanol and ether, the powder was recrystallized from a mixed solvent of 
ZEES aKhe? Tobtain 1 .8 g of 2H2-aminobenzylthio)benzimidazole hydrochlonde as 
35 colorless granular crystals, m.p. 207°C (decomposed). 

(2) 2-(2-Aminobenzylsulfinyl)benzimidezole (Inventive compound 1): 

One gram of 2-(2-aminobenzylthio)benzimidazole hydrochloride was dissolved m ^vmer. The 
««x,«Ln was neutralized with 512 mg of sodium bicarbonate, followed by extraction with 
cnSrT ^^^i^ g -*n was washed whh saturated Mjj. After dryin^the 40 
rh loroform solution with anhydrous sodium sulfate, the aolvent was distilled off under reduced 
USS^St roS temperature. Thereafter. 0.5 g of the thus obtained 2M2-eminobenzyhhio)ben- 
ziSzole was dissolved in a mixed solvent which consisted of 30 ml of chl orofo rm and 3 . m\ 
of methanol. The resulting solution was chilled to -10°C and added little by little with 0.4 g of 
m-c^loroSbenzoic acid (purity: 70%). The mixture was then stirred at the seme temperature for 45 
To S rSSS yellowish powder precipitated was collected by filtration. After being washed 
li Sr thepowder was recrystafized from a mixed solvent of methanol and ether to obttm 
<X33 s I of 2-(2-aminobenzylsulfinyl)benzimidazole as white crystalline powder. m.p. 150 C (de- 
composed). 50 



60 Example 2 

^JtSSSSSSS^^ chloride byd^ride(2 5J J , 10 

ml of ethanol were stirred at room temperature for 30 minutes. Ten milliliters of ether was 
added and crystals precipitated were collected by filtration The crystals were washed w rthether 
65 to give 3.5 g of 2-(2-methylaminobenzylthio)benzimidazole hydrochlonde (85%). The crystals 



55 



60 



65 



GB 2 163 747 A 11 



11 



were suspended in ethy. acetate and then — 

After being washed with brine, the orgaroc layer was ^ r »J w ^ a ^3 teed fro m acetonitriie 

5 107-108'C. 

(2) 2^2-Methylamiriobenzylsuffinyl)benzimidazole 

(Inventive compound 2): dissolved in 20 ml of chloroform. After 

2-(2-Methy« (purity: 70%) was added I little 
10 chilling the solution to -10 C, 0.8 / g ° T T*"'" ^ * f 1Q minut es, the mixture was washed 

by little. After being stirred * th £ ^oS^^ end then dried with anhy- 
successively with a saturated ~™IN^ oS under reduced pressure and the residue was 

— ..a.l~ ^ructaiiinn nowder. m.D. 122.5-124 C. 



5 



10 



15 



recrystallizea Trom «.w>i U ...»..» ~ ---- - 
15 es white crystalline powder, m.p. 122.5-124 c. 

,r v KBr cm": 3220. 1600. 1500. 1435. 1400. 1305. 1265, 1045 
1 y max 

'H-NMR (CDC.,)* ^ ^ ^ ^ and ^ 20 
20 (eachd, 2H, J-16HZ, 

0 

25 JcH 2 -), 6.30-7.80 (m, 8H, aromatic protons) 

M?T-\VDimethylaminobenzy^ . f ethano |, followed by addition of 

2-Mercaptobenzimidazole (4.73 g) was 150 ml °^tnan . roonn tern- 30 

30 6.18 g of 2-dimethylaminobenzyl chlonde hydr o*' 0 "^™ £7 H r ° tion . A saturated NaHCO, 
perature for 30 minutes. Crystals prec.P.tated were coJecMdty ^ oroform . T he chloroform layer 
Solution was added to the crystals. fol ^.^^ sodium sulfate. The solvent 

was washed with saturated brine and then dned ^^^3 recrys tallized from a mixed solvent 

colorless crystals, m.p. 164°C. 

(2) 2-(2-Dimethylaminobenzylsulfinyl)benzimidazole 

(Inventive compound 3): - mW „„i 0 1 a a al was dissolved in a mixed solvent 

40 (a) 2-(2-Dimethylaminobenzylth.o)b e nz.m.dazo^ h „. the so|ution to 0 »C. 

40 which consisted of 40 ml of ^ <^ Ten minutes later, a 

3.86 g of m-chloroperbenzoic acid (purity. 70%) was aoae ^ extraction with 

saturated NaHCO, solution was added to the reaction "JJ^yjJJ a J ^ dried w ith 

,p v KBr cm": 3170, 1485. 1435, 1400, 1260, 1040 50 



35 



40 



max 

50 



•H-NMR (CD** ^ ^ 6H >N<CHj)2) A 4? and 

4.87 (each d. 2H, J«=14Hz, 

55 

55 O 

-SCHH. 6.70-7.90 (m, 8H. aromatic protons). 12.16 (br.. 1H, >NH) 

(b) 2-,20imethy^ 60 
60 (1 06 |)_methanol (1.06 I) Acet ,c ' "^15^^ ^ " iw«no solution to 2 to 5'C. 
stirred until the solid was dissolved c °™P'* e ' y ^ g of ammonium metavanadate 

66 ^SKfrs2rA« , -- l *----» - 



35 



40 



max 

' H - NMR .63 (.. 6H. -N(C W . 3.81 (.. 3H. -OCHj. 

4.48 and 4:85 (each d, 2H, J=15Hz, 

0 

-SC«H. 6.60-7.80 (m. 7H. aromatic protons), 
12.16 (br.. 1H, >NH) 
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12 . ; 

•The S0 |vent was evaporated under reduced pressure and the residue was recrystallized from 
acLnitnte to obtain 317 g of 2-<2-dimethyleminoben2ylsulfinyl)benz.m I dazole as colorless crys- 

ta (c) 2-(2-Dimethylaminobenzyr m io)berromidazole (10 g) was dissolved in a 20% ^OH wlution 
5 (30 ml) and Thyl acetate (120 ml). After cooling the solution with ice water, a mbcture of 70 ird 6 
S 12% NeOci and 30 ml of 20% NaOH was added dropwise at 3 to 5'C over 80 minutes . The 
reaction mixture was stirred for one hour at the same temperature as just referred to. The 
Son waTouenched with a 10% N 8l SA solution and the organic layer wes washed wfth 
TSSSdMSZ^Mmi with anhydrous sodium surfet* ^,^^^^2 10 
10 reduced pressure and the residue was recrystallized from acetonrtnle to obtain 7.9 g of 2-{2- 10 
dimethylaminobenzylsulfinyDbenzimidazole as colorless crystals. 

15 ^Ilcfpt^ «" » - of ethane fojjwed by 15 

addWonTSoo g of 2-dimethylaminobenzyl chloride hydrochloride. The resuhing, "*™»™* 
stirred at room temperature for 30 minutes. Crystals precipitated were collected by fikratton. A 
Saturated NaHC0 3 solution was added to the crystals, followed by extraction w.th chloroform 
£ ^ chlVrofon^ sofution was washed with saturated brine and then dried with anhydrous sodium 

20 sulfate. The chloroform was distilled off under reduced pressure to obtain 3.85 g of 2-(2- 20 
dimethylaminobenzylthlo)-5-methoxybenzimidazole as a colorless oily matter. 

(2) 2-(2-Dimethylaminobenzylthio)-5-methoxybenzimidezole (2.43 igT ™\«^!**±^* 
L«i«ont which consisted of 25 ml of chloroform end 2 ml of methenol. After chilling the solution 

25 ESS ?tt S^««oic acid (purity: 70%) was added ^J^^SST 
later a saturated NaHC0 3 solution was added to the reaction mixture, followed by e*racbon 
whh chSorrm The chloroform solution was washed with saturated brine and then dried wWi 
SUous sodTurr .sulfate, fo.lowed by removal of the chloroform by distil Man 
oressure The residue was purified by silica gel column chromatography (chlorofom/metha- 

30 E^nd then recrystallized from a mixed solvent of ^J**™*^*"^ 
2-(2-dimehtylaminobenzylsulfinyl)-5-methoxybenzimidazole as light yellowish crystals, m.p. 105°C 

(decomposed). 

|R v KBr cm-': 3270. 1625, 1485. 1390. 1205. 1175. 1030 



30 



35 



40 



45 



45 Example 5 

(1) 2-(2-Diethylaminobenzylthio)benzimidazole: .^^^w™ 

2-Mercaptobenzimidazole (50.0 g) was suspended in 500 ml of e hanol. j 0 ^* ° d . d * on 
of 77.9 g of 2-diethylaminobenzyl chloride hydrochloride. The res ul ing i ^'«ure was J"**** 
room temperature for 30 minutes. Crystals precipitated were collected by fihraho .end added 

50 wSTa saSrated NaHC0 3 solution, followed by extraction with ethyl acetate The ethyl acetate 50 
layer was washed with saturated brine and then dried with anhydrous sodium: sutfete The 
solvent was distilled off under reduced pressure end the residue was dissolved in ethanol The 
resuSg solution was treated with ectiveted carbon. The activated carbon was removed I by 
Kt ion and the ethanol by distillation under reduced pressure. The residue was ^V**^ R5 

55 from a mlJed solvent of ethyl acetate end hexane to obtain 88.7 g of 2-(2-d.ethylaminobenzyl- 55 
thio)benzimidazole as light brownish crystalline powder, m.p. 134-135 U 

" ^ie^o^ 60 
60 consisted of 600 ml of methylene chloride and 150 ml of methanol After chilling the soluttcn to 60 
OX 79 8 q of m-chloroperbenzoic acid (purity: 60%) was added little by little Ten minutes 
tater , saturated NaHCO, solution wes added to the reaction mixture, followed by extraction 
S metSrchloride. The resulting methylene chloride solution was dried with anhydrous 
Sum sXe The methylene chloride was distilled off under reduced pressure and the residue • 
65 wa ^ sub!ec7ed\o silS gel column chromatography (silica gel, 280 g; eluent. acetone:hex- 65 
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, i a i. o 1 a u/u mixed solvent of ethanol and hexane and 
ane-1 :2 v/v). The eluate was dissotodln . 8 v/vmtee iwwn ^ 

crystals precipitated were removed byj f^^S^JTStar to obtain 32.3 g of 7#r 

fasM m5 - 112 ' c (decompo 5 

5 KBr 320a 2980, 1490, 1400. 1270. 1015. 765, 750 

,n r max 

'H-NMR (CDCg* ^ 7Hz x? 1Q 

3.00 q, 4H. J=7Hz, -C^CH 3 X2) 
10 J.46 and 4.97 (each d. 2H. J= 13Hz. 



0 

4c^-). 6.80-7.90 (m. 8H. aromatic protons). 
15 12.41 (br., 1H, >NH> 



15 



T?2-Dimethylaminoben^^ suspension of 1 .0 g of 20 

20 (1 lDirStMerniJobenzy. chloride hydrochloride J^^^^ P «« stirred at room 
2-mercapto-4-methylbenzimidazole in 10 ml °\ftnanoi. me ^ After bejng wasned 

femSSre for 2 hours. .^t^ Th i Ch,0r ° f H B n 
successively with ethanol and ether, the crystals wer saturated bnne and then 

solution was neutralized with ^; a « d e N /S wtsTs'tiX off under reduced pressure and 25 
25 dried with anhydrous sodiun .sulfate Stated were collected by filtration to obtain 13.8 

JKSMXiM 35 white crysta,,ine p 



30 



'H-NMR (CDCy :S ^ ._ 36 2H)< 30 



2 52 (s. 3H.). 2.84 (s. 6H>. 4.36 <s. 2H). 
6.8-7.6 (m, 7H) 



(2) 2-(2-Dimethy.a m inoben^^^ of chloro- 

1 WDimethylaminoben^^ with icB cooling After 

35 form, followed by gradual addition , ol ' C .8 9 (pu"t£ ou^ wgs d 

beino stirred at the same temperature for TO m'nuies, i » anhydrous 

s3y wKh a saturated NaHCO, solution, and i™^™ The residue was recrystal- 

KBr ,. 3200, U80. 1440. 1420, 1290, 1040. 750 
In Y max 

'H-NMR (CDCI,)J 6H)( 4 . 52 and 4 .84 

45 (each d J= 13Hz. 2H), 6.7-7.6 (m. 7H) 



35 



40 



45 



50 



(1) " Voimethy^ dissoh , ed in 40 ml of 

50 2Uethylamino-6-methylben^U 10 g of KjC O s and 4 ml of 

acetone, followed by addition of 3J34 g of 2 ' for one nour . Chloroform and 

water The resulting mixture was stirred at room W ™P° , 8 sep arated and washed 
Z er were added to the reaction sulfate, the 

with saturated brine. After drying the jjf™^"^ * talli2ed from a m,xed 55 

55 solvents were distilled off ^X^re collected by filtration to obtain 4.6* g of Z- 

as light brownish powder. 

'H-NMR (CDCg: ^ ^ ^ (g ^ ^ % m 60 
6.8-7.6 (m, 7H) 



14 
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CPBA (purity: 80%) was added little by little. The resulting mixture was stirred at the same 
temperature for 10 minutes, followed by washing first with a saturated NaHC0 3 solution and 
then with saturated brine, and thereafter dried with anhydrous sodium sulfate, followed by 
removal of the solvent by distillation under reduced pressure. The residue was recrystallteed 
5 from a mixed solvent of chloroform and ethanol to obtain 0.75 g of 2-(2-dimethylamino-6- 5 
methylbenzyIsulfinyl)benzimidazole as white crystalline powder, m.p. 141-142°C (decomposed). 

|R v KBr cm- 1 : 3230, 1435, 1400, 1270, 1040, 740 
max 

10 1 H-NMR (CDCI 3 )<* 10 
2.31 (s, 3H), 2.61 (s, 6H), 4.68 and 
4.92 (each d, J«13Hz, 2H), , 
6.8-7.8 (m, 7H) 

15 Examples 8-19 ' 15 

In the same manner as in Example 6 or 7, twelve compounds were further prepared, details of 
which are given in Table 5. 
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Inventive compound (X-SO) 
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Example 20 . . 

(2) 2-<2-Piperidinobenzylthio)benzimidazoie: . h4 . riroch i ori de in 35 ml of ethanol were 

(2 Vo a solution of 1.42 g of 2-p f**^**^! KS^Stto wes stirred et room 
added 0.87 g of 2-mercaptobenz.m.dazole ™^**J£I%^ pressure. Water was added 
temperature for 5 hours. The ^^^^ solution was washed 

to the residue, followed by extraction with ' n V fte v r drying the resulting solution 

Tuccessively with a 10% NaOH ^^^SS^dtSS Sid pressure. The residue 

: as h as ve,,ow 

powder, m.p. 165°C. 
NMR (CDCy* 



15 



20 



: 1 4-2.1 (m. 6H). 2.8-3.1 (m. 4H). 4.34 (s, 
2H). 6.9-7.6 (m. 8H) 

,2) 2-(2-Piperidinobenzy^^ ^ 80|vent ^ con- 

1 '2-(2.Piperidinobenzylthio)benz,m.da 2 ole IJ.7C ^ ^ n ^ s f X°ed by gradual addition of 1.3 g of 
sisted of 50 ml of chloroform and 2 ml * S was stirred at the same tempera- 

m-CPBA (purity: 80%) with tee i coohng .The ^^S^i^ ^ g NaHC0> 

25 IR v KBr cm-: 3160. 1435. 1325, 1215. 1030. 920. 740 
*° ,n y max 

'H-NMR PMSOHU* 2 6 _ 2 8 (m 4H)< 4 41 ^. 74 

(each d. J=12Hz, 2H), 6.8-7.8 (m. 8H) 

E r^a 2 m;manner as in Example 20. six compounds were further prepared, details of whteh 
are given in Table 6. 



30 
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The following examples illustrate the use of the benzimidazole components of the invention in 
antiulcer agents in various forms, the effective component in each case being a compound in 
accordance with the invention. 

5 Example 27 ^ 
Preparation Example (Tablets): 
Each tablet (220 mg) contained the following components: 

Effective component 50 mg 10 

10 Lactose 103 mg 

Starch 50 mg 
Magnesium stearate 2 mg 

Hydroxypropylcellulose 15 mg 

15 Example 28 15 
Preparation Example (Capsules): 
Each hard gelatin capsule (350 mg) contained the following components: 

# 

Effective component 40 mg 

20 Lactose 200 mg . 

Starch 70 mg 

Polyvinylpyrrolidone 5 mg 

Crystalline cellulose 35 mg 

25 Example 29 25 
Preparation Example (Granules): 
gach granule (1 g) contained the following components: 

Effective component 200 mg 30 

30 Lactose 450 mg 

Com starch 300 mg 

Hydroxypropylcellulose 50 mg 

Example 30 35 
35 Preparation Example (Enteric Coated Tablets): 

Each enteric coated tablet contained the components of Example 27. 
The terms 'lower alkyl", "lower alkoxy" and "lower alkoxycarbonyl" as used herein in the 
definition of groups R 3 and R 4 of Formula (I), are intended to mean alkyl and alkoxy groups 
having 1 to 5 carbon atoms, and alkoxycarbonyl groups in which the alkoxy moiety has 1 to 5 
40 carbon atoms. 



40 



CLAIMS 

1 . A benzimidazole derivative represented by the formula 



45 *3 




i r 4 



45 



50 < 50 

where R, is a hydrogen atom, or an alkyl group of 1 to 8 carbon atoms, or a cycloalkyl, phenyl, 
or aralkyl group; R 2 is a hydrogen atom, or an alkyl group of 1 to 8 carbon atoms; or R, and R 2 
form a ring together with the adjacent nitrogen etom; and R 3 and R, are in each case a hydrogen 

55 or halogen atom, or a trifluoromethyl. lower alkyl. lower alkoxy. lower alkoxycarbonyl. or amino 55 
group, and may be the same or different. . 

• ' 2. A benzimidazole derivative as claimed in Claim 1, substantially as hereinbefore described 
with reference to any of Examples 1 to 26. ..„..« 
3. A process for preparing a benzimidazole derivative as claimed in Claim 1, which compnses 

60 reacting a 2-mercaptobenzimidazole represented by the formula (II), 60 



> SH (II) 



65 



65 
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where R, is as defined 
(III). 



,n Claim 1. with a 2-aminobenzyl compound represented by the formula 



If 



(III) 



where R„ R 2 and R« are as denned in C.,m 1 and X is a reactive oroup. thereby forming a 
10 Compound represented by the formula (IV). 



15 




UV) 



Fa 

N \R 2 



formula (IV). . he>n7imidaz0 |e derivative as claimed in Claim 1. substantially as 
of Examples 2 7 to 30. . . — 



